In situ assay of hormone-stimulated adenylyl cyclase in 96-well microtitration plates: an aide to rapid identification of transformed cell clones.
An in situ assay able to detect hormonally stimulated or inhibited adenylyl cyclase (AC) activity on as few as 5,000 cells/well has been developed. In addition the assay monitors phosphatase activity which serves as a marker for cell density. Cells are plated in replicate wells at least one day before the assay, and the medium containing AC reagents, an ATP regenerating system, a PDE inhibitor, additives that regulate receptors and/or G proteins, and 5 mM p-nitrophenyl phosphate (pNPP), plus Tris buffer to pH 7.5 is added. The hypotonic medium causes permeabilization of cells without massive lysis. After stopping the reaction with 100 microliters of a solution with ATP, cAMP and SDS, the color indicating phosphatase activity is quantified by an ELISA reader, and AC activity measured by standard methods. At proper cell density (pNPP hydrolysis) the assay shows proportionality up to 2 hours. The assay is particularly useful in transfection experiments. As few as 50,000 cells can be plated and identified as receptor "positive" or receptor "negative". The assay was key to our cloning of the V2 AVP receptor. The assay accelerated the preparation of stable cell lines with LH, FSH, adrenergic and serotonin 1D beta/1B and 1E receptors. It should also be useful in studies in which the transfected cDNA encodes the adenylyl cyclase proper.